GABA differentially regulates the gene expression of proopiomelanocortin in rat intermediate and anterior pituitary.
The GABAergic regulation of proopiomelanocortin messenger RNA (POMC mRNA) levels in rat pituitary was investigated using molecular hybridization of DNA complementary to POMC mRNA. Endogenous GABA levels increased, in vivo, by inhibiting the GABA catabolic enzyme GABA-transaminase (GAT) with ethalonamine-O-sulfate (EOS) or with vinyl-GABA (VG). Rats were treated with VG (100 mg/kg or 800 mg/kg) or EOS (100 mg/kg), administered each second day. GABA levels in the neurointermediate lobe (NIL) and anterior lobe (AL) of the hypophysis and in the hypothalamus were significantly increased following 4 days of VG treatment (800 mg/kg). All treatments resulted in a 40-60% decrease in POMC mRNA levels after 4 days in the NIL but not in the AL. A similar decrease of about 60% in POMC mRNA levels in the NIL was seen when EOS was given in the drinking water (5 mg/ml). In this set of experiments the time course of alteration of POMC mRNA in the NIL and the concentration of alpha-MSH, a POMC-derived peptide, were analysed. After one day of EOS treatment, when POMC levels had already decreased by 40%, alpha-MSH levels were significantly elevated (34% above controls), possibly reflecting an inhibition of alpha-MSH secretion. However, after 4 and 8 days, POMC mRNA levels and tissue alpha-MSH levels had significantly decreased. When tested in vitro, on primary cultures of IL cells, GABA (10 microM) reduced POMC mRNA levels by 40% after 3 days of treatment. These results show that GABA exerts a direct inhibitory effect on POMC gene expression in the intermediate lobe.